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ABSTRACT

A records search was conducted at Rock Island Arsenal to assess the
environmental quality with regard to the use, storage, treatment, and dis-
posal of toxic and hazardous materials and to define any conditions which may
adversely affect health and welfare or result in environmental degradation.

The review of records identified the old landfills and industrial waste
storage sites as the major contaminated areas. Major contaminants include:
heavy metals (lead, zinc, and chromium), cyanide salts, petroleum-oil-
lubricants, and organic solvents.

Data on water from onpost supply and monitoring wells indicate that
there is no migration of contaminants to the initial groundwater or in the
initial aquifer below bedrock.

A preliminary survey is not recommended.
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I. GENERAL

A. Purpose of the Assessment

To assess the environmental quality of the Rock Island Arsenal (RIA)
with regard to the use, storage, treatment, and disposal of toxic and hazard-
ous materials and to define any conditions which may adversely affect health
and welfare or result in environmental degradation.

B. Authority

DARCOM Regulation 10-30, Mission and Major Functions of the US Army
Toxic and Hazardous Materials Agency (USATHAMA), 22 May 1979.

C. Introduction

1. In response to a letter from the Commander, USATHAMA, requesting
the identification of potentially contaminated installations, the Commander,
US Army Armament Materiel Readiness Command (ARRCOM), recommended that RIA be
included in the Installation Restoration Program.

2. Presugvey instructions were forwarded on 5 February 1979 to out-
line assessment scope, provide gu1de11nes, and obtaln advance information for
review by the Records Search Team prior to the onsite search.

3. RIA personnel were briefed on 16 April 1979 by a USATHAMA repre-
sentative on the Installation Restoration Program prior to the onsite records
search.

4. Various government agencies were contacted from 1 January to 30
April 1979 for documents pertinent to the records evaluation assessment.
Agencies contacted included:

Department of Defense Explosives Safety Board (DDESB).
. US Army Environmental Hygiene Agency (USAEHA).

US Geological Survey (USGS).

US Army Engineer Waterways Experiment Station (WES).
US Army Armament Materiel Readiness Command (ARRCOM).
Chemical Systems Laboratory (CSL).

D OO O

5. The onsite phase of the records review was conducted from 16 to
20 April 1979. The following personnel were assigned to the team and prepared
the report:

Mr. Reed Magness, Team Leader (CSL).

Mr. Robert Grula, Chemist (CSL).

Mr. Daniel Wenz, Chemical Engineer (CSL).
Mr. Roy Yon, Ordnance Specialist (CSL).
SP4 Dennis Hall, Environmentalist (CSL).
Mr. Jack Lewis, Geologist (WES).
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6. In addition to the review of the records, interviews were con-
ducted with former and present employees. A ground tour of the installation
was made; photographs taken during the tour are included in Appendix A.

7. The findings are based on the records made available at the time
of the search. Where conspicuous discrepancies existed, attempts were made
to determine the correct information by interviewing personnel (if available)
involved in preparing the original data.

D. Installation History

RIA is located on an island in the Mississippi River between Iowa and
I11inois (Figure 1). Upon recommendation of the Secretary of War, Rock Island
was approved by Congress as a western armory on 11 July 1862. The 384 hec-
tares (ha) of Rock Island are divided as follows: Rock Island Arsenal, 367 ha;
US Army Corps of Engineers, 4 ha; National Cemetery, 11 ha; and the Confederate
Cemetery, 1 ha. The 367 ha under the control of RIA are divided into three
management land uses: improved land, 80 ha; semi-improved land, 61 ha; and
the remaining unimproved land encompasses 226 ha which also includes 68 ha out-
leased for a golf course.

Missions of the arsenal included the manufacture of small arms -during
the Spanish-American War and again from 1899 to 1917. Between 1918 and 1941,
RIA was utilized as a storage and repair facility for ordnance materiel. Dur-
ing this period RIA specialized in tank and armored vehicle development. Dur-

- ing World War II, the design and manufacture of ordnance materiel increased

tremendously. RIA assembled heavy guns, made heavy gun carriages, manufactured
small arms, gun mounts, and recoil mechanisms and did tank repair and modifi-
cation. Since World War Il, depot and manufacturing operations have declined
except for limited periods during the Korean and Vietnam Conflicts. The pres-
ent mission of RIA is to perform manufacturing of assigned materiel and its
required direct support to include engineering and product assurance. Assigned
materiel includes aircraft weapons, infantry weapons, air defense weapons, gun
mounts, recoil mechanisms and carriages for tanks and artillery, armaments for
tanks, special tools, tool sets and common tools and maintenance equipment.
Prototype and advanced engineering models are manufactured in support of US
Army Armament Research & Development Command (ARRADCOM). RIA provides the
Armed Forces with manufacturing and support services not readily available

from private industry.

E. Environmental Setting

1. Meteorological Data

The climate of the area is moist and sub-humid with a wide tem-
perature range throughout the year. Winters are typically cold with many days
of sub-freezing temperatures. Summers are mild with periodic high tempera-
tures and high humidity. The first and last average frost dates are 15 Octo-
ber and 19 April, respectively.
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Figure 1. Site Map




The greatest amount cf precipitation occurs between mid-April
and mid-October. The mean annual snowfall is 67.5 centimeters (cm). See
Table I for climatological data.

2. Biota

The Timited unimproved acreage of RIA precludes the development
of an extensive wildlife program. However, a few animal species are found on
the installation. These include squirrels, rabbits, and raccoons, as well as
a variety of birds (ducks and geese). The locality provides excellent food
and shelter for migratory waterfowl.

The region encompassing RIA is considered a possible habitat
for the following protected species: the I1linois mud turtle, the American
bald eagle, and the plains hognose snake. Two mussel species are presently
found in the Sylvan Slough south of the installation: the spectacle case
(Cumberlandia monodonta) and Higgins eye (Lampsilis higginsii).

Principle native flora found on the installation are listed in
Appendix B. The American elm (Ulmarea americana), presently considered an
endangered species, is found in the vicinity of RIA.

3. Geology
a. Physiography/Topography

RIA lies on the extreme western edge of the Till Plains
Section of the Central Lowland Physiographic Province in western I1linois.
The bedrock in this section has been considerably modified by Pleistocene
glaciation and its associated meltwater runoff. As a result, a very irregu-
lar bedrock surface covered with a thin veneer of alluvium, loess, and gla-
cial drift is present. There is also the possibility that glacial channels
filled with glacial deposits exist in the upper bedrock strata.

A very gently rolling terrain characterizes the topography
at RIA. Surface elevations range from a low of 168 meters (m) above mean sea |
level (ms1) at the edge of Sylvan Slough to a high of 181 m at Building 390
near the center of the island. Water levels of the Mississippi River on the |
north side of RIA and water in the Moline Pool (Water Power Pool) behind the
Arsenal Power Dam are 171 m above msl.

RIA is Tocated just east of the axis of the north to south
trending Mississippi River Arch as shown in Figure 2. The Mississippi River
Arch is a low, broad, gentle upwarp of bedrock strata that separates the
I11inois Basin from the Forest City Basin in Iowa. The regional dip of
bedrock strata at RIA is gently to the east and southeast, with the slope
approximating a 0.61 m vertical drop per 30.4 m of horizontal distance.
Figures 3 and 4 show the regional geologic map and generalized cross section
of the area, respectively.




TABLE I

TEN YEAR AVERAGE
ANNUAL TEMPERATURES AND FRECIPITATION

MONTH AVERAGE TEMPERATURE AVERAGE PRECIPITATION
(°C) (cm)
January : -5.26 4.03
February -3.53 3.38
March 1.90 5.98
April 10.00 7.93
May ©16.35 9.50
June 22.06 10.88
July 24.42 8.15
August 23.30 8.83
September 18.65 8.13
October 12.77 6.15
November 4.03 4.88

December -2.86 4.13

Average Monthly Temperature 10.14

Total Annual Precipitation 81.98
Extreme Annual High 44.24 124.03
Extreme Annual Low -32.48 43.33
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(Arrows point down slope on the structures.)

Figure 2. Mississippi River Arch
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Geologic formations expected to be encountered with depth
beneath the veneer of unconsolidated soils range in age from Pennsylvanian to
Precambrian. However, intervening beds of Mississippian age which once
covered Devonian limestone in the area were eroded prior to deposition of
Pennsylvanian strata. Consequently, some thin surface exposures of Pennsyl-
vanian beds may also be present lying directly on the eroded Devonian bedrock
surface. For the most part, the top of bedrock at RIA is the Davenport
Limestone Member of the Wapsipinicon formation of Devonian age. Here a
brecciated, fractured, vuggy limestone surface of the Wapsipinicon formation
lies directly beneath most of the glacial drift and alluvium overburden at
RIA. This limestone surface was subjected to considerable weathering and
erosion, resulting in the formation of some solution channels and cavernous
conditions. In some borings drilling water was lost upon encountering the
bedrock surface. Figure 5 is a stratigraphic section of a stone quarry
located in the vicinity of Rock Island. A more generalized stratigraphic
column of the area is shown in Figure 6.

b. Surface Waters

Surface drainage of RIA is primarily via open ditches into
catch basins and then through storm drain lines to outfalls located around
the perimeter of the island. Generally, a surface drainage from all of the
buildings located west of East Avenue, between the golf course on the north
and Rodman Avenue on the south, is through storm drain pipes. This drainage
empties into the Mississippi River and includes runoff from the Overhaul and
Assembly Shops (Building 208) located on the south side of Rodman Avenue.
Drainage from a warehouse (Building 344) and the entire golf course along the
north side of the arsenal passes through storm drain outfalls into the Mis-
sissippi River. The area encompassing the test tracks and Confederate Ceme-
tery drains south into the Moline Pool. The Small Arms Simulator, National
Cemetery Area, and the Gymnasticator Building drain into the 45.8 cm cast-
iron drain pipe and through an outfall into Sylvan Slough Canal. The remain-
ing areas, primarily those located south of Rodman Avenue and west of the
Power Dam, drain southward through storm drains to eight outfalls spaced
along the Sylvan Slough shoreline. Areas south of the warehouses (Buildings
170-199), the sanitary landfill south of Building 299, the old landfill area
near the Sewage Pump House (Building 204), and open storage areas located
along the southern boundary generally drain southward along the surface slope
into Sylvan Slough.

Groundwater is encountered in the soil overlying bedrock at
several locations on the island. Depths to the top of groundwater range from
one to five meters. Indications are that the groundwater in the unconsoli-
dated material occurs in discontinuous lenticular layers of silt and sand.



. Allied Stone Company Quarry - Stratigraphic Section
ELEVATION SE1/4, Sec. 14, T. 17 N.,_R._2 W.
Rock Island County, I11inois
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PLEIST- |-
OCENE
@ Loess and very thin glacial drift.
2|2
ala|s Shale, black to dark gray, fissile to blocky
a with interbedded thin sandstones. Grades
down to greenish-gray, sandy shales and light
@ > colored pyritic sandstones.
<wl|Z
oS
w&‘o
es|e Limestone, buff, fine- to medium-grained,
164.3m numerous brachiopods.
Limestone, very light gray, sublithographic
to lithographic, very brecciated, green clay
and shale streaks, graded downward to
- greenish gray and light brownish gray lime-
o stone, hard and brittle, numerous wavy bands,
S and irregular thin beds.
z| (&
Li=z(>
zlo|<g
olol® A . . .
S |= Cave fillings common with fine to medium
w |2 angular sand interbedded with greenish clay
Qla and shale. Fragments of plants and much
@ pyrite are common.
<
2
154.2m ow Limestone, very light gray to very light
Z2 buff, dolomitic, lithographic to sublitho-
£< graphic, stylolitic, weathers to thin slabs,
— some breccia.
o Limestone, brownish to bluish-gray and dark
o) colored, fine to coarsely crystalline with
g thin dark shale laminae, brecciated with
Z shale and Timestone matrix.
w
p'4
150.3m .
Dolomite, brownish-gray, fine-grained.

Figure 5. Stratigraphic Section of a Stone Quarry Located in the
Rock Island Vicinity
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LEGEND: FIGURES 7a, b. SOIL SURVEY MAP

83 WABASH

W83 WABASH SILTY CLAY, WET

155D PLATTVILLE SILT LOAM, REDDISH SUBSOIL VARIANT, O TO 4% SLOPES
304 LANDES FINE SANDY LOAM

314A JOLIET SILTY CLAY LOAM, O TO 4% SLOPES

317A MILLSDALE SILTY CLAY LOAM, 0 TO 4% SLOPES

415 ORION SILT LOAM

440A JASPER LOAM, 0 TO 2% SLOPES
W455 MIXED ALLUVIAL LAND, WET

485 MONTGOMERY SILTY CLAY

740 LOAM

749B LOAM, 2 TO 4% SLOPES
757C2 LOAMY SAND, 4 TO 12% SLOPES, ERODED

7598 LOAMY SAND, O TO 4% SLOPES
750Cc2 LOAMY SAND, 4 TO 12% SLOPES, ERODED

764A LOAMY SAND, 0 TO 4% SLOPES

764C LOAMY SAND, 4 T012% SLOPES

765A SILT LOAM, 0 TO 4% SLOPES

961B STOCKLAND-CARMI COMPLEX, 2 TO 6% SLOPES
V314A JOILET SILTY CLAY LOAM, SUBSOIL VARIANT, O TO 4% SLOPES

NOTE: INFORMATION FOR THIS MAP WAS COMPILED

BY THE DEPARTMENT OF AGRICULTURE IN
APRIL 1970.
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Figure 7a. Soil Survey Map
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Figure 7b.

Soil Survey Map
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Age

Quaternary

Devonian
Silurian

Ordovician

Ordovician

Cambrian

FOUNDATION BORING LOGS AT ROCK ISLAND ARSENAL

Stratigraphic Unit

Alluvium and Glacial
Drift

Wapsipinicon
Niagara

Maquoketa Group

Galena

Decorah

St. Peter
Prairie Du Chien

Jordan

TABLE II

Soil Type

Gravel, sand, silt, clay

Limestone, dolomite
Limestone, dolomite

Blue shale
Limestone
Blue Shale

Limestone, dolomite
Shale

Sandstone
Limestone, dolomite

Sandstone

Thickness Depth

(Meters) (Meters)

0-7 0-7
122.6 7.0-129.
37.7 129.6-167.
7.6 167.3-174.
20.1 174.9-195.
88.9 195.0-293.
10.3 293.9-304.
30.4 304.2-334.
125.9 334.6-460.
26.2 460.6-486.

O w0 w
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Only isolated lenses of permeable soils contain water in
the overburden. These soils are discontinous for the most part and generally
will not provide avenues for widespread movement of contaminants. However,
any near surface permeable soil in the vicinity of the landfill could permit
contaminant migration into the Mississippi River.

The most widespread aquifers for small to medium water
supplies in the area are in the Upper Silurian limestone. The shallowest
aquifer is approximately 25 to 30 m below the surface. These aquifers under-
lie the brecciated, fractured, and somewhat cavernous Wapsipinicon Timestone
which is in direct contact with the unconsolidated overburden. Areas of
potential contaminant migration occur in the old bedrock-floored sewer which
may flow directly on this weathered limestone surface and in the caves in the
subsurface beneath Building 299 where chemicals were stored. Vertical migra-
tion of contaminants through solution channels into the shallow aquifers may
occur. Should any contaminants infiltrate the bedrock and enter the aquifer,
they could migrate down and dip to the east and southeast.

The thick confining beds between the Silurian strata and
the deeper sandstone aquifers should prevent any natural vertical infiltra-
tion of contaminants into the deeper sandstone aquifers which have been the
main source of water for municipal and industrial users in the area.

F. Leases
There are no industrial, agricultural, or grazing leases at RIA.
However, licenses, permits, and easements have been issued for utility ser-
vice.

G. Legal Actions

There are no known legal actions filed against RIA relating to
migration of contaminants. .

17



IT. PAST AND CURRENT ACTIVITY REVIEW

A. Installation Operations

1. Industrial Operations

Industrial operations at RIA date back to the Spanish-American
War. Early operations conducted at RIA included forging, smithing, tinning,
production of gun carriages and powder cases, the manufacture and repair of
small arms, operation of harness shops, and loading of ammunition. Later
operations included the manufacture of automotive vehicles, demolition bombs
and bomb racks, modification of aircraft engines, light tanks, recoil mecha-
nisms, machine guns, rocket launchers, breech mechanisms, and Honest John and
Nike Hercules launchers. More recent operations have included production of
small arms, artillery components, recoil mechanisms, gun mounts, gun car-
riages, loaders, grenade launchers, and aircraft weapons subsystems. These
operations are geared to prototype assistance, limited production orders, and
orders for the production of repair parts with a critical national supply
status. Current manufacturing operations include facilities for casting
ferrous and nonferrous metals, sheet metal piercing and forming, forging,
welding, plating, painting, operation of proof-firing ranges, paint strip-
ping, machining, cleaning, lubricating, and metal surface treatment.

Liquid wastes from the above operations have been discharged
and disposed of by various means throughout the mission of RIA. In the early
years, the wastes were reported to have been discharged directly into the
Mississippi River without treatment; however, no confirmatory data could be
found in the records. The earliest available information (1941) indicates
that combined wastewaters (domestic sewage, storm drainage, and industrial
wastewater) from RIA were pumped to the City of Rock Island Regional Treat-
ment Facility (RIRTF). This procedure continued until 1975-1976, when the
RIA sewer system was separated into two systems. One system is used exclusively
for storm drainage and surface runoff which are dischared into the river. The
other system is used for the combined domestic and industrial wastewaters and
" those wastes which are still discharged to the RIRTF. The following summarizes
the disposal of wastewater at various times:

Industrial Wastewater Domestic Sewage Storm Drainage

Prior to 1941 Mississippi River Mississippi River Mississippi River
1941 - 1976 RIRTF RIRTF RIRTF
1976 - Present  RIRTF RIRTF Mississippi River

‘Pretreatment of industrial wastes prior to pumping to the RIRTF
in the combined sewer was initiated in the early 1970's. This Industrial
Nas;e Treatment Plant (IWTP) was in full operation in 1974 (see Section II.B.
1.b). '
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Industrial wastes resulting from past and present operations at
RIA are listed in Appendix D.

Wastes from the machine shop were taken to the landfill (2)* on
the south' side of RIA until the 1960's. O0il-water coolants were dumped on
the ground; cutting oil was deposited in pits and burned. The pits were also
used for dumping waste cellulose acetate butyrate and sludges from degreasers
and petroleum solvents. Waste cyanide heat-treating salts were taken to the
landfill until the mid-1960's. These salts have since been neutralized in
the plating shop.

Since 1973, waste oils, spent solvents, and other concentrated
1iquid waste sludges have been collected in 55-gallon drums or in an under-
ground oil storage tank (4) for collection by a contractor for approved dis-
posal.

Reclaimable wastes, including metal chips mixed with soluble
and insoluble machining oils, are sent to the Defense Property Disposal Of-
fice.

Some industrial wastes at RIA are pretreated in the IWTP (8)
prior to discharge into the sewer. As the occasion, arises, caustic clean-
ing baths, neutralized spent pickle liquor and spent battery acid are sent
to the IWTP for pretreatment. Steam boiler blowdown, water softening waste
and forge shop furnace cooling water are discharged directly to the sewer.

In the past, minor leakage may have occurred during the tempo-
rary outside storage of waste plating chemicals, thus resulting in some local
ground contamination. Currently, a variety of industrial wastes, including
cyanide and chromium salts, are stored in drums in Building 175 (9) in the
"XYZ" Area (13) pending pickup by a contractor for approved disposal.

2. Lessee Industrial Operations

There is no record of lessee industrial operations having taken
place at RIA.

*Numbers in parentheses are referenced in Figures 8a, 8b, and 8c.
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6. Toxic/Hazardous Materials - Handling and Storage

a. Industrial Chemicals

Considerable amounts of commercial chemicals are stored at
RIA: flammable organic materials (oils, thinners, solvents, paints, etc.),
industrial acids and bases, cyanide salts, and other chemicals utilized in
their laboratories.

An extensive 1istin? of the known and suspected carcinogens
stored at RIA was compiled by USAEHA.! Most of these are associated with
various laboratories and industrial operations.

There are some separate-loading propelling charges and
small arms ammunition in magazine storage (15) and at Tlocation (16).

Five capacitor banks and twenty-two transformers contain-
ing polychlorinated biphenyls (PCB's) are in use at RIA. These items and
their locations are listed in Appendix E.

Drums containing chromium-contaminated sludge from the
IWTP and waste cyanide salts from the heat treatment baths are stored in
Building 175 (9) pending removal by contractor. No provisions were observed
in the storage area for the containment of potential leakage.

RIA has an open-storage coal stockpile at location (17).
The stockpile generally contains about 20,000 metric tons of coal. Cinders
generated from coal burning are stored at location (18). These cinders are
used by surrounding communities for spread on icy streets.

Several o1l and fuel storage sites are located throughout
RIA.

b. Chemical Agents

Acéording to available records, there are no toxic chemical
agents at RIA.

c. Biological Agents

According to available records, no operations with biologi-
cal agents were ever conducted at RIA.

d. Radiological Materials - Permits and Licenses

- RIA has been involved with radiological materials since the
early 1950's. Most of this work included tracer studies, irradiation tests
of materials, and other research and development work. Isotopes used in
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these studies included hydrogen-3 (tritium), carbon-14, phosphorus-32, sulfur-
35, iron-59, cobalt-60, zinc-65, and strontium-90. High energy irradiators
with cobalt-60 sources were located in Buildings 104 and 110.

The repair and rebuild of items containing radioactive ma-
terials occurred during the 1960's and 1970's. These items were various vehi-
cles which utilized gauges with dials containing radium activated phosphorus.
The gauges containing radium were removed and disposed of in accordance with
AR 15-55. They were replaced with nonself-luminous gauges.

The present operations at RIA are covered under NRC License
No. 12-00722-02, expiration date 20 September 1982, and Authorization No. Al2-
72-02, expiration date 30 November 1982. The authorization covers a static
eliminator bar (Polonium-210). The NRC license covers sealed sources which
include Cobalt-60, Strontium-90, Hydrogen-3, and Cesium-137. OQther sealed
sources for use with various radioactive items of supply are covered by the
appropriate commodity licenses issued by the NRC. Radioisotopes authorized by
these licenses include Hydrogen-3, Cobalt-60, Krypton-85, and Promethium-147.
Exact quantities of Carbon-14, Chlorine-36, Technetium-99, Bizmuth-210, Radium-
226, and Thorium-230 are in sources used to calibrate laboratory radiation de-
tection equipment.

e. Pesticide/Herbicide/Fertilizer Usage

Appendix F summarizes the amounts of concentrated pesticides

(insecticides and herbicides) used at RIA during a twelve-month period. Pest-
icides are stored in two seperate rooms in Building 139 (19) which were secure
and posted with "PESTIDICE STORAGE AREA" and "RESTRICTED" signs. The entrances
to the pesticide storage rooms were equipped with switches to activate the vent-
jlation system. The stored pesticides were visibly labeled and the neatly main-
tained rooms had concrete floors, with no drains and a curbing at each door to
prevent leakage.

Prior the 1955, Building 11 (21) was a storage facility for
pesticides. A tour of the building, now used exclusively for community func-
tions, revealed no stored chemicals or equipment.

Empty containers were routinely triple rinsed in a maintenance
yard adjacent to Building 133 (20). Rinse water for insecticides and herbicides
was maintained in two separate 55-gallon drums. This water was collected after
each rinse cycle and reused.

Fertilizers are applied in early spring and fall. No surplus
fertilizers are stored at RIA. Fertilizer (16-18-8) is used at a concentration
- of 5.4 kilograms (kg) per 90 square meters.

A 68 ha golf course is presently leased to a private contrac-
tor. A pesticide and fertilizer program is maintained by the operator and must
meet regulations established by RIA Roads and Grounds. Monthly reports on pest-
icide application submitted to RIA are included in Appendix F.
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B. Disposal Operations

1. Liquid Waste Treatment

a. Sanitary Wastewater Treatment

The earliest available information (1941) indicates that
the wastewaters (domestic sewage, storm drainage, and industrial wastewater)
from RIA were pumped to the RIRTF and then into the Mississippi River. It
appears that wastes were discharged directly to the river prior to 1941.

In 1975-1976, the sewer system was separated into two
systems: one exclusively for storm drainage which discharges into the river,
and the other for combined domestic and industrial wastewaters which dis-
charge to the RIRTF (see Section II.A.1).

There has never been a sewage treatment plant at RIA. The
combined wastewaters are pumped via Pump House Building 204 to the RIRTF. The
RIA wastewaters discharged to the Treatment Facility must and do meet effluent
Timitations imposed by the City of Rock Island (see Table III).

The five septic tank systems serving remote areas of the
installation do not discharge to the river. These septic tanks were last
cleaned out in 1975.

b. Industrial Wastewater Treatment

Throughout the history of RIA, untreated industrial waste-
water from specific areas went directly into the sewer system. This includes
the dilute wastes from the various research and development laboratories, the
rinse waters from the photoprocessing laboratory, waste from the phosphating
operations in Building 58, softener regeneration wastewater and boiler blow-
down from the heating plants, and the sludge from the sedimentation tanks in
the WTP.

The remainder of the industrial wastewater is appropriately
pretreated (neutralized, filtered, chemically degraded) before it is dis-
charged to the RIRTF.

The metal plating shop in Building 64 (1) has facilities
for cadmium, copper, chromium, lead, nickel, and zinc plating. Two types of
wastewater result from these operations: one contains high metal concentra-
tions and the other has a high cyanide concentration. These two types of
wastewater require different treatment and are kept separate. Information
regarding the treatment of these waste streams in the 1940's was not avail-
able. -
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TABLE III

EFFLUENT LIMITATIONS FOR WASTEWATER DISCHARGED TO THE
CITY OF ROCK ISLAND REGIONAL TREATMENT FACILITY

Parameter Maximum Allowable Concentration (mg/1)
Nitrogen (Ammonia) 2.5
Arsenic : 0.25
Barium 2.0
BOD (5-day) 300
Cadmium 0.15
Chromium, Hexavalent 0.3
Chromium, Trivalent 1.0
Copper 1.0
Cyanide 0.00
Fluoride 2.5
Iron (Dissolved) 0.5
Iron (Total) 2.0
Lead C.1
Manganese 1.0
Mercury 0.0005
Nickel 1.0
0il 15.0

pH (Units) 5.0-10.0
Phenols 0.3
Selenium 1.0
Silver 0.1
Suspended Solids 350
Zinc 1.0
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From 1950 to 1970, much of the metal-containing wastewater
went to the combined sewers. Chromic acid waste solutions were regenerated
by filtration and cationic ion exchange. The ion exchange resin was regener-
ated with sulfuric acid and the untreated regeneration wastes were discharged
to the combined sewer. The cyanide-containing wastewater was batch treated
in an alkaline chlorination unit and the treated wastewater was discharged to
the sewer. Waste pickling solutions containing sulfuric and phosphoric acids
were neutralized before discharge to the sewer. Until 1965, the sludges and
solid wastes from these operations were put into the landfill (2).

The industrial waste treatment plant [capacity 450 liters
per minute (1/min)] in Building 65 (8) started operations in the early 1970's
and it was in full operation by 1974. The plant then consisted of the neu-
tralization-chrome reduction tanks, a tank for adding a polyelectrolyte, a
clarifier for sludge separation, and a reverse osmosis unit. In addition,
the plant had two centrifuges for dewatering clarifier sludge and a multiple-
hearth furnace for drying the dewatered sludge. This plant theoretically has
the capability to process all plating wastes, except for cyanide, with com-
plete recycle of the treated water back to the plating shop. However, the
membranes in the reverse osmosis unit constantly became fouled and in 1977,
this unit was removed from the treatment scheme. At present, the effluent
from the clarifier is discharged to the combined industrial/domestic sewer.
During the early years of IWTP operation, the dried sludge was taken to
landfills in Iowa and I1linois by a private contractor. Until 1978, the
disposal of this sludge was not coordinated with State and/or Federal regula-
tory authorities.2 IWTP sludge is presently stored in 55-gallon drums in
Building 175 (9) awaiting disposal by a contractor.

: There are two cyanide treatment operations at RIA. The
alkaline chlorination unit, located outside the west wing of Building 64 (1),
effects complete cyanide destruction. A Savsol unit, located at the east
wing of Building 64, uses a continuous evaporation recovery technique to
reclaim wash water from plating operations and collect cyanide-containing
sludge. Because these treatment systems have had operational difficulties

at various times, much of the cyanide-containing wastes have been land-
filled without treatment. At present, the cyanide-containing wastes are
disposed of by a contractor.

Some industrial wastes generated in relatively small quan-
tities are collected 1n holding tanks and transported to the IWTP for treat-
ment. Included among these are the spent battery acid (about 7,600 liters
per year) from the battery shop in Building 251 and the waste solutions from
the phosphating shop in Building 58.

At present, the effluent from the IWTP is well within the
limitations set by the RIA Treatment Facility.
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¢. Holding Ponds

There are no holding ponds at RIA.
2. Solid Waste Treatment

a. Sanitary Landfill

RIA does not have a sanitary landfill and domestic waste is
removed by a private contractor.

Two industrial fill areas (22 and 23) were used until the mid-
1970's for the disposal of concrete, cinders, and construction rubble.

b. Contaminated Waste

A landfilil area in the southern part of the installation was
also used for the disposal of industrial waste until the mid-1960's. This
waste included oily sludges, waste oil-water coolant from the machine shop,
waste cyanide salts, sludges from the plating shops, and solutions contami-
nated with chromium and zinc.

Most of the material that had been put into the landfill is
now removed under contract by commercial waste removal firms. Inert refuse is
removed by a commercial contractor to a private landfill in Andalusia, I1linois,
regulated by the I1linois State EPA. The specification for this collection and
disposal is given in Appendix G.

The industrial-type waste (IWTP sludges, cyanide salts, grind-
ing material, incinerator waste, etc.) is removed by a chemical waste handling
firmm to a secure landfill. The specification for this collection and disposal
for soiid waste is included as Appendix H. RIA has a contract for disposal of
industrial type waste to a contractor-operated landfill in Emelle, Alabama.

The POL-type industrial waste that had been spread on the
ground or burned in the landfill 1s now removed for reclamation or disposal by
a private contractor. Waste cutting and grinding oils, lubricants, and other
0il products used.in the machining operations are collected in an underground
57 cubic meter (m”) holding tank at location 216 (4). Waste oil from the motor
pool is collected in a holding tank at Building 159. Spent hydraulic fluid from
the foundry and waste POL from the rebuild and forge shops are sent to the oil
holding tank at location 216., Water base cutting fluids are collected in three
underground 57 cubic meter (m~) holding tanks at location 216. A one m~ tank
near Building 254 has not been used since 1977. The RIA specification for dis-
posal 1s given in Appendix I. The POL disposal is regulated by the Il1linois -
EPA whose permit.application form is presented in Appendix J.

Some of the past waste POL has been used in Iowa for oiling
roadways. This practice was to have been terminated by December 1979.
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In the 1950's, radioactive wastes were shipped to Edgewood
Arsenal, Maryland, in accordance with Army regulations. Since then, the

wastes have been disposed of in compliance with NRC regulations at a nuclear
disposal site at Snelling, South Carolina.

In 1978, six concrete-filled bomb casings were discovered in
the woods at the test track (14). The casings were similar to those manufac-
tured for atomic bomb research in the 1940's. An X-ray analysis revealed only
the presence of a few nuts and bolts in addition to the concrete in these
casings and the radiation level measured was about twice the background level
(considered negligible). Nevertheless, these items were eventually shipped
to Chem-Nuclear Systems, Inc., Snelling, South Carolina, for disposal as low-
level radioactive waste (less than one millicurie per container). The six
{tems were shipped by contractor in September 1978. A seventh casing, dis-
covered during the team visit in April 1979, was partially buried in the same
general area where the original six casings had been found.

3. Demolition and Burning Ground Areas

An area of Rock Island parallel to the Sylvan Slough was used as
a burning ground (2) from World War 1 to 1970. Reports indicate that all
types of industrial wastes were burned there. This area has also been used
as a burial ground.

From 1870 to 1880, an area near Building 154 was the location of
a demolition and burning pit (26). The area is referred to as the Shell break-
er and explosive pit. Civil War and Spanish-American War munitions were des-
troyed at this location.

k 4, Demilitarization

Gun barrels and other metal items are melted at RIA. The de-
activation furnace is used to degrease and/or remove preservatives or paper
from metal items prior to melting. Spent shell cases are sent to Savanna
Army Depot for disposal.

5. Miscellaneous

There 1s no record of spills, accidents, or incidents.

C. Water Quality

The Mississippi River is the primary source of the water supply at
RIA. The water is pumped from the inlet on the north shore near Building 9
(27) to the WTP at Building 50 (10). Following treatment with chlorine,
alum, lime, and activated carbon in a rapid mix tank, the water is pumped
through coagulation, flocculation, and sedimentationltanks in series. After

31



rapid filtration through sand, the water is stored in a 2,840 m3 clear well.
The water is chlorinated prior to entering the distribution system. [N

Redactions on this page are non-responsive

Water from these wells is chlorinated at the well site before entering the
respective distribution systems.

In addition to the clear well and the ground storage reservoir, the
system also has a 1,890 m3 elevated storage tank. This tank supplies water
at night when the WTP pumps are not operating.

Residual chlorine is monitored twice daily at the WTP. Bacterio-
logical monitoring is performed by the City of Rock Island (8 analyses per
month) and the State of I11linois (6 analyses per month). Both of these
laboratories are USEPA certified. RIA is applying for USEPA certification of
the WTP Taboratory.

Raw river water, water from the clear well, and water from each of
the four wells are analyzed annually by USAEHA. Data from the samples taken
in February 1978 indicate satisfactory water quality.? Water was not tested
for organic, PCB, or explosive compounds.

1. Surface

No evidence of contaminated surface water was found. The water
in the quarry (25) apparently has never been analyzed and the storm drainage
outfalls are not monitored. The ground around the waste POL holding tanks
(4) is oil-stained. The water runoff from the outdoor coal pile storage area
(17) was tested under a contract let by the Omaha District, Corps of Engi-
neers (Appendix K). A grab sample taken from a ponding area near the coal
piles had an iron content which exceeded acceptable 1imits [4.62 milligrams
per liter (mg/1) versus 1.0 mg/1, the I1linois EPA standard], but was other-
wise acceptable. The study indicated that no significant water quality
hazard was associated with the coal piles even though runoff water percolated
into the tree-covered soil near the stockpile.
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2. Subsurface

B Redactions on this page are non-responsive

The possibility of contamination of the groundwater by seepage
from the landfill (2) was studied under a contract let by the Omaha District,
Corps of Engineers (Appendix L). Five wells were drilled to bedrock at the
southern perimeter of the landfill. Depth of bedrock varied from 3 to 7 m
with a significant slope in a southwestern direction. Groundwater was
encountered at roughly 2 to 4 m below the surface, but the depth varied with
river height. The quality of water samples taken from the wells were within
the I1linois standards. The materials removed from the wells during drilling
were analyzed by an extraction procedure recommended by the I1linois EPA.

The results indicated that the soil samples contained significant amounts of
oil, and in one case, an excessive amount of iron. However, the water
samples were of acceptable quality. Based on these results, the probability
of significant movement of 0il or heavy metals from the landfill to the
groundwater was considered to be extremely small.
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ITI. INSTALLATION ASSESSMENT

A. Findings
1. Biota

Vegetative cover exists over most of the installation with the
exception of those areas covered with asphalt, concrete, or gravel. Little
unused acreage is available for the development of a wildlife program. The
region which encompasses RIA is considered a possible habitat for several
protected species (I1linois mud turtle, bald eagle, and the plains hognose
snake). Two mussel species, presently found in the Sylvan Slough south of
the installation, are reported to be protected by available means.

2. Geology

RIA is relatively flat and underilain by rock which is close to
the surface of the ground. Very shallow soil depths exist in the central
region of the island. Groundwater levels vary with the water levels of the
Mississippi River and the Sylivan Slough. The entire island is drained
mechanically or controlled by vegetation or relatively gentle slopes. No
large swampy areas exist on the island; however, portions of the island,
especially on the southern border, are subject to flooding.

3. Legal Actions

There are no past or present legal actions relating to migra-
tion of contaminants.

4. Industrial Operations

Operations which have a potential for generating contamination
have included silver-brazing (cadmium-bearing filler metals), vapor degreas-
ing, lubricating, welding, painting, metallizing, weapon firing (lead depos-
its, cleaning solvents). laboratory chemical analyses, plating, foundry
operations, and abrasive blasting.

Until 1978, chromium-plating sludges were removed by a private
contractor to his private landfill. This waste is now drummed, together with
cyanides and other industrial wastes, and stored until a new contract is let
for removal. Until approximately 1950, chromium and other wastes were sent
to the Rock Island STP as were other industrial wastes. Some wastes, includ-
ing cyanide heat-treating salts, oily sludges (vapor degreaser operations),
lubricants, paint residues, and lead and zinc chromates were buried in a
landfill area behind Building 299, at the edge of the Mississippi River (1940
to late 1950's or early 1960's).

Eighteen transformers and five capacitor banks (all PCB-type)
are used onpost.
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5. Laboratory Operations

The laboratory in Building 110 serves to support RIA manufac-
turing processes. RIA also has water analysis laboratories in the WIP and
boiler plant, and four photography processing laboratories. Most laboratory
wastes are discharged to the sanitary sewer system; hydraulic fluids and
petroleum oil wastes are stored in appropriate holding areas for final dis-
position by recycling processing. The photography processing solutions go
to DPDO for silver reclamation.

6. Materiel Proof and Surveillance Tests

A small proving ground was constructed on the eastern part of
the arsenal in 1904. In the early years of its use, weapons ranging up to 3"
field guns and 4.7" siege guns were tested (all inert rounds); more recently,
inert rounds up to 105mm have been fired there.

7. Toxic/Hazardous Materials - Handling and Storage

There are no toxic chemical agents, but large amounts of labora-
tory and industrial chemicals are stored in various buildings. There are
separate buildings for acids, bases, compressed gases, flammables, and cya-
nide salts. Radiocactive materials are in Buildings 108 and 110. Small arms
ammunition and howitzer propellant charges are stored in magazines in the
southcentral sector and near the range.

No chemical or biological weapons were manufactured, stored, or
tested. RIA produced inert hardware for nuclear weapons work in the 1940's.
RIA has worked with radiological materials since the 1950's. Radioactive
calibration sources are located onpost. RIA has one NRC license and a DA
authorization for the use of radioisotopes.

8. Pesticide/herbicide/Fertilizer Usage

Pesticides used at RIA are stored in two separate rooms in
Building 139.

Fertilizers are applied in early spring and fall. No surplus
fertilizers are maintained by RIA.

